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Tuesday, March 8, 2011 375ahas a unique pattern of interactions with p53 Lys120. It is thus proposed that the
allosteric, DNA sequence-induced conformational changes at the altered
Lys120 interactions are amplified and propagated to the whole tetrameric com-
plex, reflected in changes in the overall p53 organization and in the p53 surface
topology and residue fluctuations which play key roles in selective co-factor
recruitment.
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K11-linked Diubiquitin Exhibits Significant Interdomain Dynamics
Carlos A. Castaneda, Tanuja Kashyap, David Fushman.
Polyubiquitin chains signal for a wide array of cellular processes, including
proteasomal degradation and DNA repair. We hypothesize that the diversity
of signaling outcomes stems from the variability in structural and dynamical
properties of polyubiquitin chains linked at one of seven different lysine resi-
dues (K6, K11, K27, K29, K33, K48 or K63). K11-linked polyubiquitin chains
have been found to play an important regulatory role in cell division[1]. While
crystal structures of K11-linked diubiquitin have been solved recently[2,3], sig-
nificant differences in Ub-Ub orientation and arrangement between the two
structures suggest interdomain flexibility.
Here we characterize the solution properties of K11-linked diubiquitin using
NMR spectroscopy. Residual dipolar couplings, standard 15N relaxation mea-
surements, and paramagnetic relaxation enhancements (PRE) all suggest sig-
nificant interdomain dynamics, even though the individual ubiquitins behave
as rigid monomeric ubiquitin entities. PRE data suggest that K11-linked diubi-
quitin can form a hydrophobic Ub-Ub interface for at least part of the time, sim-
ilar to the Ub-Ub interface in K48-linked diubiquitin. Titration studies suggest
that K11-linked diubiquitin interacts with ubiquitin-binding domains with in-
termediate affinity between that of K48-linked and K63-linked diubiquitin.
Our solution data strongly suggest that K11-linked diubiquitin exhibits
structural and dynamical properties different from either K48-linked or K63-
linked diubiquitin.
1. Williamson, A. et al. PNAS 106, 18213-18218 (2009).
2. Bremm, A., Freund, S.M.V. & Komander, D. Nat Struct Mol Biol 17, 939-
947 (2010).
3.Matsumoto, M.L. et al. Molecular Cell 39, 477-484 (2010).
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Monitoring of Protein Conformational Changes Upon Interaction with
Low Molecular Weight Compounds by QCM-D and its Application to
Drug Discovery
Erik Nileba¨ck, Fredrik Westberg, Johanna Deinum, Sofia Svedhem.
We demonstrate viscoelastic sensing of the interaction between surface-
immobilized plasminogen and low molecular weight compounds by the quartz
crystal microbalance with dissipation monitoring technique (QCM-D). QCM-D
measures changes in acoustically coupled mass at the sensor surface (related to
the resonance frequency of the crystal, Df), including both actual biomolecular
mass and liquid medium associated with it, as well as the viscoelastic properties
of material adsorbed to the
sensor (related to the en-
ergy dissipation of the
crystal oscillation, DD).
Upon binding of com-
pounds which are known
to induce conformational
changes in the plasmino-
gen structure, distinct, al-
though small, Df and DD
responses were recorded
and used to determine affinity constants. These results were compared to
SPR data for similarly prepared surfaces, where the sensing principle is funda-
mentally different. We conclude that the observed dissipation shifts were
caused by conformational changes in the protein leading to changes in the vis-
coelastic properties of the protein layer on the surface. These results exem-
plifies the application of QCM-D for drug discovery, a field where this
technique is so far relatively unexplored.
Nileba¨ck et al., Anal. Chem., 2010
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Isotope-edited FT-IR Spectra of Hexamers of aAminoisobutyric Acid
Matthew A. Kubasik, Steven F. Hannigan.
Isotope-edited FT-infrared spectra of the Amide I region of hexamers of alpha-
aminoisobutyric acid (Z-Aib6-OtBu) have been collected in order to explore the
effects of 13C=O enrichment on the FT-IR spectra in the conformational con-
text of 310 helices. Oligomers of Aib are known to adopt predominantly 310
helical structures, even at short peptide lengths. The Amide I band is sensitive
to the details of peptide secondary structure, but the competency of this band todistinguish between alpha- and 310 helical secondary structure remains an open
question. The 310 helix is shorter than an alpha-helix of the same number of res-
idues and exhibits an i to iþ3 hydrogen bonding pattern, instead of an i to i þ4
pattern of the alpha-helix. These differences bring amide oscillators of a 310 he-
lix slightly closer in space and in shorter periodicity of hydrogen-bonding part-
nership as compared to an alpha-helix. We have collected infrared spectra of
isotopomers of hexamers of Aib (e.g., Z-Aib-Aib-Aib-Aib-Aib-Aib-OtBu
and Z-Aib*-Aib-Aib*-Aib-Aib-Aib-OtBu, Aib* = 13C enrichment at *C=O)
in dichloromethane (a nonpolar aprotic solvent) and methanol (a polar, protic
solvent) to examine the effects of carbon-13 enrichment on the spectra. Differ-
ences between the spectral lineshapes and isotopically-induced shifts
(~40 cm1) of the Amide I bands of these peptide isotopomers in these two
solvents will be discussed.
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Planck-Benzinger Thermal Work Function: Thermodynamic Character-
ization of the Carboxy-Terminus of P53 Peptide Fragments
Paul W. Chun.
The thermodynamic parameters for six p53 carboxy-terminus peptide frag-
ments as determined by analytical ultracentrifugal analysis were compared
over the experimental temperature range of 275-310 K to evaluate the Gibbs
free energy change as a function of temperature, DGo(T), from 0 to 400 K using
our general linear third-order fitting function, DGo(T) = a þ bT2 þ gT3. Data
obtained at the typical experimental temperature range are not sufficient to ac-
curately describe the variations observed in the oligomerization of these p53
fragments. It is necessary to determine a number of thermodynamic parameters,
all of which can be precisely assessed using this general third-order linear fit-
ting function. These are the heat of reaction, innate temperature-invariant en-
thalpy, compensatory temperatures and the thermodynamic molecular switch
occurring at the thermal set point. The temperature-invariant enthalpy for each
of the six p53 peptide fragments was found to be: Lys319-Ala347, 10.92 kcal
mol1; Lys319-Lys351, 24.75; Lys319-Gly360, 54.86; Lys319-Asp393,
203.20; Ser303-Asp393, 140.43; and Ser303-Gly360, 49.69 kcal mol1. While
the role of the C-terminus in sequence-specific DNA binding has been debated,
these results suggest that the C-terminal end has a significant influence on the de-
gree of oligomerization in p53. When p53 is considered in vivo, it would seem
that the C-terminus has an additional role, that of protecting the tetramerization
domain. These thermodynamic values can be used to distinguish the character-
istic structure and stability not only of p53 carboxy-terminal fragments or other
p53mutants, but also in the analysis of site-direct mutagenesis or other fragmen-
tation, deletion mutation, and truncation reactions. In fact the parameters deter-
mined with this universal linear third-order fitting function are essential for the
thermodynamic characterization of any interacting biological system. No other
experimental method offers a similar degree of accuracy.
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Structural Studies of Septin 2 in Solution
Rosangela Itri, Elisa Morande´ Sales, Julio C.P. Damalio,
Leandro Ramos de Souza Barbosa, Ana Paula Ulian Arau´jo.
Septins are GTP-binding proteins that were originally discovered in the bud-
ding yeast Saccharomyces cerevisiae cell division cycle forming filaments
that had two main functions: scaffold protein-protein interactions and act as dif-
fusion barriers regulating the intracellular localization of proteins. They are
largely found also in neurodegenerative pathologies such as Parkinson, Alz-
heimer’s diseases also solid tumors, forming highly organized fiber-like aggre-
gates known as amyloid fibrils that are mostly composed by cross-b sheets.
In the present work, we used small angle x-ray scattering (SAXS) and dynamic
light scattering (DLS) to study the formation and evolution of these aggregates
depending on temperature and concentration.
We performed SAXS measurements with the entire Septin 2 protein (SEPT2)
and its GTPase domain (SEPT2G). SAXS results indicate that, at room temper-
ature, there is a coexistence of two cylinder-like aggregates of different sizes
for both studied proteins. For low concentration of SEPT2, the length of the
smaller cylinders amounts to 170 A˚, whereas the cross-section is approximately
60 A˚-wide, consistent with elongated filaments; for the larger cylinders the
measurements were of 420 and 300 A˚, respectively.
Concerning SEPT2G, the SAXS data analysis reveals that for the lowest concen-
tration and temperature, the cylinder-like aggregate cross-section radius and the
length are equal to 30 and 180 A˚, respectively; for the longer cylinders we found
170 and 430 A˚ for the cylinder cross-section radius and length, respectively.
For both proteins, it is possible to observe the presence of a small fiber coexisting
with larger aggregates in solution that grows with the increasing of temperature
and concentration.We are nowperformingDLSmeasurements tobetter character-
ize the longer cylinders, once their lengths are not accessible to SAXS resolution.
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